The objective of this article is to introduce the proposal of the methodical procedure of the assessment of risks of technological equipment accidents situated especially in industrial zone sites. Synergetic phenomena or domino effects can occur in this type of dangerous equipment. The article aims especially on the risks emerging from the presence of dangerous substances, usually in smaller quantities and thus not subject to the legislation for the prevention of serious accidents.
Introduction
The term industrial zone is generally explained [1] as a self-contained complex of compact universal objects suitable for light, hygienically harmless production with effectively solved transportation and high proportion of greenery among the objects.
The operation in these zones is completely situated inside the objects, which normally miss the fenced off yards, with a free movement of visitors. Thus the industrial zone is a selfcontained complex of industries and services with many integrated functions of special character. This complex utilizes, to a great extent, mutual support of individual companies in information exchange, consultancy, joint presentation, and exploitation of international contacts. The aim of this synergy is to achieve better results and is utilized regularly in this field. [1] The synergetic effects of accidents or other emergencies come into focus gradually2]. That is mainly because of the fact that industrial objects are considered separately from the point of view of fire safety, not in the link-up to surrounding objects belonging to other entrepreneurs.
The risk assessment and analysis in industrial zones helps to identify the sources of risks and to determine the measures for their elimination or reduction. The article deals with the companies, whose risks are connected to dangerous chemical substances. The Council Directive 96/82/EC on the control of major-accident hazards involving dangerous substances (so called SEVESO II Directive) is in force for these companies. This directive defines the limiting amounts of substances, whose overrun places the enterprise under the force of this legislation. Such an enterprise must then fulfill certain conditions. However, some enterprises exist that have smaller amounts of dangerous substances but can still be dangerous [3] . This article deals with these enterprises.
The basic aim of this study is to propose the methodical procedure of the assessment of risks of those sources that do not come under the force of the Act on the prevention of major accidents, and thus enable the effective risk assessment of major accidents at technological facilities that are so far practically omitted. The proposed procedure is basically intended for industrial zones but can be used at other non-classified enterprises.
Risk Assessment Procedure in Industrial Zones
In connection with the development of industrial zones, the possible dangers, caused by broadening infrastructure in zones and the operation of industrial parks, must be considered. Since this problem represents completely new field of the complex safety assessment of an area, it would be appropriate to define the aims that can be achieved by the risk analysis of industrial zones at the first place, see for example the project results [4] The method is aimed on the assessment and control of risks at such facilities whose danger to population, property and environment emerge from the presence of dangerous chemical substances and their potential synergetic effects but at the same time the amount of those substances is so low that it does not fulfill the conditions of the Act on the prevention of major accidents. The presence of flammable, explosive, toxic and other dangerous substances is a characteristic feature of these non-classified enterprises. The proposed method is intended especially for the assessment and control of risks of typical facilities that are not classified under the SEVESO II Directive due to smaller amount of dangerous substances (DS), for example risk sources with the amount of ammonia up to 50 tons, chlorine up to 10 tons or LPG to 50 tons.
A flow chart of recommended procedure of preliminary risk assessment of industrial zones is shown in Figure 1 , by means of a functional diagram of UML language. The under-mentioned algorithm has been transformed into the form of questions that have been completed in a control list. This control list has been divided into three parts according to color differentiation on Figure 1 , namely inner causes, outer endangerment, and management. Further process of risk assessment will be introduced in the following text.
The method of detailed assessment of synergy risks of non-classified risk sources recommends a suitable approach by means of two levels, where the depth and demands of assessment increase gradually.
Selection of facility for detailed risk assessment; 2. Detailed assessment of synergy effects.
The recommended procedure of the assessment of risks of non-classified risk sources is schematically shown in the following algorithm ( Figure 2 ). 
Selection of major risk sources
The process risk sources selection was adopted from the ARAMIS method [5] as the output of 5th EU framework program project. Specifically, the procedure is based on the VADE MECUM method from z Belgium [6] . The selection of risk sources is a critical step in any risk analysis. If too many facilities are selected, the analysis will be unnecessarily time demanding. On the other hand, in case of small number of selected facilities, the risks could be underestimated [7] , which is undesirable as well.
The facilities containing dangerous substances are selected for further assessment if the amount of dangerous substances is higher than defined threshold amount Ma (see Table 1 ). This threshold amount is specified in dependence on dangerous properties of substances, their physical state and placement in relation to other dangerous equipment. Equipment like pipelines, having lower content of dangerous substances than threshold amount but during ten minutes can leak higher amount than given limit, are also selected as significant sources of risk.
This method of risk sources selection cannot be used blindly. If some facility is assessed as dangerous in relation to the presence of dangerous sub- 
Detailed assessment of synergetic effects
In case of accidents in industrial zones caused by dangerous substances, a lot of accident manifestations can occur. Basic forms of accident manifestations are summarized in the following diagram according to the methodical instruction of the Czech Ministry of Environment [8] .
Three main categories of accident effects exist: toxic gases effects, thermal radiation effects, and pressure wave effects with possible flying debris. These effects can impact human lives, property damage, and environmental damage. From the synergetic effects (so called. domino effects) point of view, especially the effects of fires, explosions and flying debris are significant [9, 10] . Due to the complexity of flying debris range calculations, the following types of fires and explosions are taken into account from the synergetic effects assessment point of view, and the following threshold values can be given for the purpose of the modeling of individual (see Table 2 ).
List of Measures for Risk Reduction
Further, the recommended precautions and measures for risk reduction are given, where the field of risk management follows up with risk assessment. 
Conclusion
The risk assessment represents one of the steps of total risk management, when the results of risk assessment provide necessary information for the proposal of measures designed to reduce risks, prepare emergency plans etc. The risk assessment can also substantially contribute to the prevention of major accidents before building objects in the phase of region-planning. According to the Act on crisis management, the administrative bodies are obligated to keep the summary of risk sources and to analyze endangerment in their territories, but this assessment is not performed to larger extent due to vague competencies and missing method.
This study on non-classified risk sources contributes to the practice especially in industrial zones, other industrial plants, and state administration, providing them with possible procedure of the risk assessment of non-classified risk sources.
